The pre-colonial 6 th 14 th century terracotta forms of Koma Land, Northern Ghana, contain 20 cavities which may have been intended to hold liquids. These have been linked to traditional 21
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DNA concentrations of extracts 190
The DNA concentrations of the extracts ranged from <0.05 3.32 ng µl sizes. Cloning and sequencing indicated that in all but one case these products were primer-203 dimers or non-specific bacterial amplicons. The single occasion on which an authentic PCR 204 product was obtained from a blank is described below. 205
As well as the sample and water blanks, the extent of exogenous DNA contamination 206 during burial, excavation and/or analysis of the terracotta items was assessed by four 207 different PCRs, carried out in duplicate with each of the DNA extracts. Two of these PCRs 208 were designed to detect DNA from major crops grown in the vicinity of the mounds. The 209 ATPC primer pair (Table 3) Two other PCRs were designed to test for contamination with mammalian and/or 218 human DNA. Four extracts gave products of the expected size with the human-specific 219 mitochondrial HVR1 primers (Table 3; Bouwman et al., 2008) . Sequencing of these four 220 HVR1 PCR products, two of which originated from pottery disc stoppers (items YK07-2-85-1 221 and YK07-2-B5-1), one from soil removed from the mouth of the 'large head' (YK07-2-B5.1), 222 -A9B9-L7), showed that 223 each contained human DNA. Sequencing placed these amplicons in the HV haplogroup, 224 which is uncommon in present-day Africa, suggesting that they derive from handling during 225 or after excavation. Eight extracts gave products of the expected size with the CYTB primer 226 pair (Table 3) (Table 3 ). Both primer 241 pairs are generic to multiple land plants, and would be expected to amplify DNA from a 242 range of species. With several extracts, these PCRs resulted in a mixture of products of 243 different lengths. For nine PCRs, two with the RBCL primer pair and seven with the TRNL 244 primers, the products included an amplicon of, or close to, the expected length (Table 4) . 245
These amplicons were further examined by purification from the electrophoresis gel followed 246 by cloning and sequencing. 247
The TRNL PCRs from two samples, taken from the mouth cavity of the 248 YK-07-2-B5.1 and the -249 H13H14-113114 gave products whose sequences closely matched members of the Musa 250
and Ensete genera, which include bananas and plantains ( Supplementary Fig. 1 ). Ten 251 clones were obtained from the YK07-2-B5.1 PCR, five of which gave matches to the 252 sequence database. Three of these clones gave sequences that were an exact match to a 253 Hordeum, Elymus and Secale genera, which comprise widely cultivated cereals, as well as 272 other grass genera ( Supplementary Fig. 3A ). These sequences had no significant 273 similarities with millet or maize and so are unlikely to be modern environmental 274 contaminants. Three further clones from this PCR product differed by up to three bases, 275 which might indicate DNA damage. An exterior sample, also from the seated female figure, 276 gave a TRNL product that was an exact match to sequences in the Triticeae tribe and also 277
to Lolium perenne (rye grass). This sequence was replicated across nine clones 278 ( Supplementary Fig. 3B ). 279
Products of the expected size were also obtained after TRNL PCR of samples from 280 YK07-AB9-L7 and the exterior of the 281 YK07-2-A8-1, as well as from a soil sample from a cavit 282 YK07-2-B5.1. After cloning and sequencing, these products gave no significant 283 matches with entries in the NCBI database (Table 4) . 284 285
Identification of environmental fungi 286
The RDNA primer pair (Table 3) was designed by us to amplify part of the large 287 subunit ribosomal RNA gene and adjacent internal transcribed spacer region from a range 288 of ascomycete fungi. This PCR was intended to test for the presence of yeasts such as 289
Saccharomyces cerevisiae, which might indicate that the libations included fermented 290 products. The PCR was successful with three extracts, 291 YK08-AB9-YK10-O11-3, and the 292 exterior of the 'large conical figure' YK07-2-A4-1. As only the product from YK07-2-A4-1C2 293 could be cloned, the products from YK08-AB9-L7 and YK10-O11-3 were sequenced using 294 the GS Junior 454 platform (Supplementary Table 3 ). The sequences obtained for YK10-295 O11-3 and YK07-2-A4-1C2 were predominantly primer artefacts, but those from YK08-AB9-296 L7 fell into two groups, distinguished by a single-nucleotide difference. These sequences 297
were most closely matched with database entries for the yeasts Coniochaeta africana and 298
Coniochaeta gigantospora ( Supplementary Fig. 4) . 299 300
Discussion 301
We used generic PCRs that would amplify DNA from a range of plant and fungal 302 species to identify remains of libations applied to terracotta items from Koma Land, dating 303 from the 9 th 14 th centuries AD. Thermal age estimates indicated that the items are close to 304 the threshold for aDNA recovery, and we anticipated difficulties in distinguishing genuine 305 aDNA sequences from those resulting from contaminating material. In order to assign an 306 appropriate degree of confidence to our results, we therefore carried out a series of control 307 experiments to assess the extent to which the terracotta items had become contaminated 308 with exogenous DNA during burial, excavation and downstream analysis. 309
PCRs directed at pearl millet and maize, the two major agricultural crops grown in 310 present-day Koma Land, were negative, suggesting minimal contamination with surface 311 vegetation. Sporadic contamination with modern human DNA was detected for items 312 excavated prior to 2010 11, the first season when precautions were taken to prevent 313 handling contamination. For this reason, we made no attempts to assess the use of human 314 products as libations. 315
As well as figurines, we also sampled three circular disc/horn stoppers (YK07-1-85-1, 316 YK07-2-B5-1, YK07-2-C4-L2), which are believed to be repurposed from broken pots. Their 317 actual function is unknown, but they are unlikely to have served the same purposes as the 318 figurines with which they were co-excavated. These stoppers therefore act as negative 319 controls, and are more suitable for this purpose than the outer surfaces of the figurines, as 320 libations might have been poured over the latter as well as applied to cavities. None of these 321 stoppers yielded plant or fungal sequences similar to those that we obtained from some of 322 the figurines. Sample blanks (exposed during sampling of the items) and water blanks 323 (PCRs set up with water rather extract) yielded only sporadic products shown to be primer-324 dimers or non-specific bacterial amplicons, except for one sample blank that gave a human 325 DNA sequence probably derived from one of the individuals present when samples were 326 taken. With zero evidence for environmental contamination, 327 sequences from the discs, and only sporadic contamination with human DNA, we believe 328 that we are justified in drawing tentative conclusions from those plant and fungal sequences 329 that we detected in samples from the Koma Land figurines. 330
Sequences obtained from generic PCRs must be interpreted with care when 331 comparisons are made by BLASTn analysis. Although we targeted chloroplast sequences 332 that are well-studied in plants, the entries in the NCBI database are far from comprehensive 333
and are biased towards model species and ones with agricultural or economic importance. 334
Many species, especially from less studied ecosystems such as those of West Africa, are 335 under-represented in the database. BLASTn analysis reveals the closest matches to a query 336 sequence, and those matches might display sequence identity, but this does not constitute a 337 definite identification of the query sequence, as the possibility remains that the query 338 sequence derives from a species that is not present in the database. Interpretation ofclosest database match, especially with aDNA where non-identities might be genuine 341 differences between query and closest match, or might be due to miscoding lesions in the 342 query sequence, resulting from damage to the aDNA template. 343
The cavities of two items, the mouth cavity of the YK-07-2-B5.1 and 344 -H13H14-113114, which 345 were excavated during different years and from different mounds (Table 1) We also obtained evidence of grass DNA from the YK10-D11-383 3. The RBCL sequences gave an exact match with a wide range of grass genera, while the 384 TRNL sequence was specific to the Triticeae. Many of the sequence matches belong to 385 widely cultivated cereals, but not to maize and millet, indicating a possible ritual application 386 of grains as pastes or in infusions. 387
The final positive identification that we made was for Coniochaeta yeast DNA present 388 in YK08-AB9-L7. These sequences were detected 389 only in the second of two samples taken from this cavity, and were not detected in soil Table 1 Terracotta items (Insoll et al., 2013) 
Table 2
Thermal age estimates for the terracotta items.
* Effective burial temperatures and thermal ages were estimated with JRA 1: PrediCtoR (available from http://thermal-age.eu) based on excavation depths of 10 20 cm, silt loam soil type, site elevation of 735 m, and water saturation of 15%, storage at 16 ± 5°C post-excavation, and sample analysis in 2014.
Estimated proportion of nucleotide bases damaged by depurination, based on the degradation pattern of bone aDNA, corresponding to mean fragment lengths of 13 19 bp for items from mound YK07, and 13 16 bp for the items from YK10 3/YK11. 
